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! PA - 2007 
AUTHOR ; SOKOLOV,A-A;, KERIMOV,3.K. 


TITLE: On the Theory of the Scattering of Particles by a Steady 
Genter in Consideration of Damping. viii, we 
PERIODICAL: Zhurnal Ekeperimental'noi i Teoret.Fiziki, 1957, Vo ; ’ 


ee. Wao Reviewed: 3 / 1957 


ABSTRACT: The theory of damping proves to be the atage paeanecas eee 
ing to the perturbation theory and allows the clas pales Gow nee ae 

o not only within range of the long DE BROGLIE yeve leng ist i eee ctigias 
within the range of smaller wave lengths oe . pe era aa z, hee 

development o @ eory 

Be ee ta spe ae palatine and scattering ae al staya constant 
at any moment. Some preparatory works on this matter coatd ere eee 
At first the exact formula for the cross section of the ela 


2 
: O= 1)ein ° 
particles with the momentum fk(k=2n/A) is given: 6 (4x/% ) fot!) ee 
The perturbation theory allows the determination of the ;aase of 14 n 
e 
f 7.“ 1. However, the theory of damping supplies the following mor 
case of 7 . ’ 4 wit: Loe a 
exact approximation for phase shift: te 2 2-(nK/c r 141/2 . ee 
this expression at 7? «goes over into the one given by the perturbation y 


gon for the differential cross 
thi hase. Next, a rather voluminous express 
pectin ot atastic soattering is given. It was found by means of the damping 
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On the Theory of the Scattering of Particles by a PA = 2007 
Steady Center in Consideration of Damping. 


theory. The above given formulae allow the investigation of scattering of spin- 
less particles in the presence of short range forces. The same authors (Doklady 
Akademii Nauk SSSR, 1955, Vol 105, Nr 961) were able to generalize their results 
for DIRAC particles (i.e.partiolea with spin) only in the case of o-interaction. 
The scattering of particles is then investigated according to the damping theory 
in connection with the following form of potential energy of interaction: 

Vir) = Bs 3V f4ne at r< a and V(r)-O0 at r>a. The expression resulting in this 
case for the phase n is given. In the limiting case ka 1 scattering is prac- 


tically determined by the s-phase, while damping is important only in the case of 
2BKask/3ch > 1. The expression for o applicable in the other limiting case 

ka » 1 (range of high energies) is also given. Accordingly, the cross section is 
the fourfold of its classical value. According to G.MASSEY and ©. OHR the noncon- 
formity of the classical and quantumlike value is caused by the occurrence of a 
diffraction. The results of both theories agree in the range ka» 1. Furthermore, 
the authors were able in recent times to compare the results of the damping theory 
with those of other theories by means of the example of scattering at a o-center. 
The paper ends with a short disoussion of the last-mentioned investigations. 
ASSOCIATION: Mosoow State University. 

PRESENTED BY: 

SUBMITTED: 

AVAILABLE: Library of Congress. 
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Levi-Klein's Potential of the Pseudoscalar PA - 2694 
?eson Theory and Nuclear Saturation. 


the interaction of fourth order v4 . vie) + vi) due to the ex- 


change of two mesons causes weak attraction. 

The present paper completes the two-nucleon potential mentioned 
above by a repulsory "core" with the radius qt 

Vu0 ” Vy + " + uo at r? Ty? V0 =ooat rf ry: By means of 
the usual computing method a term for the average potential energy 
of the nucleus is obtained in the approximation of the homogeneous 
density of the nuclear matter. *he kinetic energy of the FERMI 

gas of nucleons (which are regarded,as impermeable spheres with the 
radius x) amounts to T = 14,7 ACW” + 2,16 bn7? )MeV. Here yn is a 
parameter, which denotes the deviation of the nuolear radius R 
from its equilibrium value R, =a! 3.., Further it holde that b =I 


For the total energy of the nucleus E ~ V+ T. The results of the 


computations discussed here demonstrate the followings By 

applying the two nucleon potential mentioned here it is unnecessary 

in the pseudoscalar theory to introduce a three-partiole re- 

pulsion. The Levi-Klein potential defined here does not correspond 

to the requirements of saturation neither with ox without a three- 
Card 2/3 particle repulsion. (1 illustration) 


weiaee mevewssy VL YUIBITOBB. 
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56-3-57/59 
AUTHORS: Sokolov, A.A., Kerimov, B.K. 
areca en aaery 
TITLE: The Influence Exercised by Damping in the Polarization of 


Dirac's Particles on the Occasion of Scattering (Vliyaniye 
zatukhaniya na polyarisatsiyu dirakovskikh chastits pri rasse-~ 
yonii) (Letter to the Editor) 


PERIODICAL: Zhurnal Ekeperim. i Teoret. Fiziki, 1957, Vol. 33, Nr 3 (9), 
pp. 827 - 829 (USSR) 


ABSTRACT: The elastic scattering of Dirac's particles and of the spin- 
less particles by an immobilesenter of force ware investigated 
by the authors in 4 previous papers by means of the theory of 
damping. The polarization occurring on the occasion of the 
elastic scattering of Dirac-particles is computed in the pre- 
sent paper by means of the theory of damping. The principal 
integral equation of the theory of damping for the determination 
of the scattering amplitudes f', = £ (ie!) has the form 


(f', - bt? bf) Vo,4 2 + 
at ~ Pgs Paty? “EK = (KK/8 oti) Pa Qe Vee be 


bb" £% | Here E = ch K denotes the total energy of the mr- 
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KERIMOV, BK; NADZHAFOYV, I.M. 


- ~co——eemestrahlung of an electron with oriented spin. Nauch. dokl. vys. 
skoly; fiz.-mat. nauki no.1:95-100 ‘58. (MIRA 12:3) 


1.Moskovakiy gosudarstvennyy universitet im. M.Y. Lomonosova. 
(Bremsstrahlung) (#lectrone) 
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BASIL GERMANY/ Nuclear Physics - Elementary Particles c-3 


» Ref Zhur - Fizika, Yo 4, 1958, No 5079 


Abo Jour $ 
Author : Sokolow A., Ker Be 
: Moscow State Univers 
Caer : On the Theory of Dirac Particles with Oriented Spin 


Orig Pub : Ann. Physik, 1958, 2, No 1-2, 46-53 
ce particles with oriented spin lois Zu! 
4 on 0 
No 1, 175) 18 applied to an investiga 
cornet 4 > pt v decays ena a gs 
a relative to the po. of the electio"s 

are cay of uno and the polarization of wuons in 
the deaay n> B + Ve 


Abstract : The theory of Dire 


~ KERIMOV, Bs K., SOKOLOV, A. A,, and GUSEYNOV, I. I. 
APPROVED FOR GE 
"Demping Theory RELEASE MO(d 3leReiing MIDURDPSG-00 SHOOT OTE aT 2-1" 
Polarization Effects," Nuclear Physics, Vol. 5, No. 2, Jan se8 (Hor th ol fan 99: -1 
Co., Amsterdam) 


Physics Dept, Moscow State Univ, Moscow, USSR 


Abst: Elastic scattering of Dirac particles by 6 short-renge force centre 
is considered from the standpoint of radiation damping theory. The expression for 
the scatterimg amplitude 4s determined. The inte# gral equation thus obtained for the 


scattering amplitude permits one to investigate polarization effects. 
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21(7) 
AUTHOR: _Kerimoy,, Bekiencet SOV/155-58-5-26/37 


TITLE? Cn the Question Concerning Angular Distribution and 
Polarization of Electrons During the Dissociation of an 
Oriented Neutron 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Fiziko-matematicheskiye 
nauki,1958,Nr 5,pp 151-157 {USSR) 


ABSTRACT: The present paper continues the investigation [Ref 47 of 
the author and of A. Sokolov. Starting from the theory of the 
Dirac particles polarized in longitudinal direction the author 


calculates the angular distribution and polarization of 
electrons arising during the B - dissociation of a free 
polarized neutron. For the determination of the matrix elements 
of the dissociation with consideration of the polarization he 
uses the method applied in / Ref 4,6_/. 

The author thanks Professor A.A. Sokolov and A.I. Muratdinov 
for discussion. 
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On the Question Concerning Angular Distribution SOV/155-58-5-26/37 
and Polarization of Electrons During the Dissociation of an Oriented 
Neutron 


There are 12 references, 5 of which are Soviet, 6 American, 
and 1 German. 
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ASSOCIATION: Moskovskiy gosudarstvennyy universitet imeni M.V.Lomonosova 
(Moscow State University imeni M.V. Lomonosov) ee 


SUBMITTED: August 29, 1958 
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* AUTHORS: Kerinov, B. Key Nadzhafov, Tei 
TITLE: Bremsstrahlung From a Longitudinally Polarized Electron 
lyarizovannogo elektrona) 


(formoznoye izlucheniye prodol'no-po 


PERIODICAL: Izvestiya Akadenii nauk SSSR, Seriya fisicheskaya, 1958, 


ABSTRACT: A formula, which is deduced in this paper, determines the 
dependence of the circular polarisation of btrensstrahlung photons 

on the angle and the energy. Tre formula obtained in this paper 
for the effective cross-sectinn of bremsstrahlung is a generali- 
zation of the formula of Bethe-Heitler (Bete-Gaytler). It takes 
into account the Longitudinal polarization of the electron spin 
and of the photon. In 1945 the theory of Dirac (Dirak)-particles » 
with an oriented spin was developed by Sokolov (Refs 12, 13). 
This theory permits to find the dependence of the effective 
cross-section of a number of processes on the directions of the 
particle spins. According to this theory the quadratic forns of 
the matrix elements expressing the transition of the electron 
from the state (k,s,&) to the stute ae. )(Ref 12) are 
computed with formula (2). In a Born Born) approximation the 

Card 1/3 effective cross-section of the bremsstrahlung of electrons, which 
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. Brensstrahlung From a Longitudinally Polarized Electron gov /48-22-7-26/26 


are polarized parallel or antiparallel to the direction of 
motion can be determined by formula (3). Using (2), (3) and (4) 
the effective cross-section of the bremsstrahlung through a 
longitudinally polarized electron can be determined. In order 
to investigate the circular polarization of the bremsstrahlung 
the amplitude of the vector potential of the photon field is 
split into two components: Formulae (5) and (6). Taking into 
account (2) and (5), formula (10) is obtained for the effective 
cross-section of the bremsstrahlung of the longitudinally 
polarized relativistic electron, after the final spin states 

of the electrons has been summed up. Only electrons which are 
polarized parallel or antiparallel to the direction of motion 
are able to produce "brems" photons with a circular polarization. 
The degree of circular polarization of the bremsstrahlung is 
determined from formula (14), wheras the degree of the circular 
polarization of the "brexs" photons is determined from fornula 
(20). The curves show, that the polarization P increases 
considerably with an increase of energy of the "brens" photon. 
The maximum polarization P increases with the increase of the 
electron energy and 1, = 3,5 MeV (Esdm c2) reaches ~ 100%. The 
bremsstrahlung of an efectron polarized antiparallel to the 
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Brensstrahlung From a Longitudinally Polarized Electron 


50V/48~22-7-26 /26 
; direction of motion Partly shows a left-~h 
2 rization, A.A.Sokoloy discussed the 
There are 2 figures and 13 reference 
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56-1-17/56 
Kerimov, 3. K. 


* AULHORSs Sokolov, A. Ae 5 Guseynov, I. I. ; 


c Particles by 4 Short Range Force 


Theory (K rasseyaniyu 


TITLE: On the Scattering of Dira 
jlovym tsentrom 


Centre According to the Damping 
dirakovakikh chastits korotkodeystvuyushchim 8 


a ucheton zatukhaniya) 


PERIODICAL: Zhurnal Eksperimental 'noy 4 Teoreticheskoy Piziki, 1958, 
Vol. 34, Nr 1, ppe 110 = 112 (USSR) 


Jastic scattering of Dirac particles 
by any short range force centre is investigated according to 
the damping theory. The wave functions are subdivided here 
according to the value of the projection of the spin onto the 
a-axis (m_ = + 1/2) and not according to the value af projec- 
tion of tie spin onto che direction of motion. The integral 
equation for this case is written down explicitly. A formula 
is also given for the matrix elements of the transitions on 
which occasion the apin proportion of the matrix elenent is 
given still more precisely. Moreover, the authors use various 


recurrence formulae. 


ABSTRACT: In the present work the @ 


@he expressions for the components of 


Card 1/2 
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(Moskovskiy gosudarstvennyy universitet) 
SUBMITTED: July 10, 1957 


AVAILABLE: Library of Congress 
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KERIMOV, BLK. 
Angular asymmetry and polarization of particles in the decey of 
a polarized neutron. Izy. vys. ucheb. save; fiz. no42111~-118 
159. (MIRA 13:3) 


l.Moskovekiy gosuniversitet iment M.V. Lomonosova,. 
(Neutrons-~Decay) 
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24 (5) 
AUTHOR: 
TITLE: 
PERIODICAL: 


ABSTRACT: 


Cara 1/2 


Kerimov, B. K. SOV/48-23-7-30/31 
a 

On the Problem of the (-Decay of the Neutrons with Oriented 

Spin (K voprosu o f-raspade neytrona 6 oriyentirovannym spinon) 


Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 7) pp 924-928 (USSR) 


In the present paper, the angular asymmetry ard the degree of 
longitudinal polarization of electrons occurring in the A-decay 
of polarized free neutrons are calculated by the theory of the 
Dirac particles with oriented spin. By equation (3), the 

Hamilton interaction of this decay is described, and the equation 
(5) 18 indicated for the probability of the decay of a neutron 
in the unit of time. In agreement with a previous paper (Ref a 
the matrix elements of the decay are calculated by equation (7 
In the nonrelativistic approximation of the interaction, the 
equation (8) is obtained for determining the direction of the 
spins of the electrons and antinoutrinos. Finally, the formula 
(11) 18 obtained from equation (8) for the angular distribution 
of the electrons in the decay of polarized free neutrons, and 
from this again, the equation (13) is obtained for the degree of 
longitudinal polarization of the electrons. un the basis of 
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On the Problem of the (Decay of the Neutrons With SOV/48-23-7-30/31 
Oriented Spin 


experimental results, the equation (15) describes the angular 
distribution of the electrons, Finally, four variants of the 
binding are investigated, and the coefficient of the angular 
correlation between the momenta of the electrons and the spin 

of the neutrons is calculated for these four variants, The 

author thanks Professor A. A. Sokolov for the discussions carried 
on with him, There are 9 references, 2 of which are Soviet, 


ASSOCIATION: Moskovsekiy gos. universitet im. M. V. Lomonosova (Moscow 
State University imeni N. V. Lomonosov) 
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Sadykhov, F, S., Kerimov, B. K. SOV/48-23-7~31/31 
Kerimov, Bo Ke 


The Formation of an Electron-positron Pair in the Collision of 
Two Polarized “Quanta (Obrazovaniye pary elektron-pozitron pri 
stolknoveni4 dvukh polyarizovannykh 7<kvantov) 


Izvestiys Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 7, pp 929-932 (USSR) 


In the present paper, the effective cross section in the formation 
of an electron-positron pair by the collision of two polarized 
per ia to be calculated by the theory of Dirac particles. 

e¢ Dirac equation in the form of formula (2) is used as a basis. 
By the equations (3) the operators occurring in formla (2) of 
the interaction of the electrons with y-quanta are indicated, and 
by the equations (6) the two functions describing the initial ond 
final state in formula (2) are indicated and discussed in detail. 
The probability of formation of an electron-positron pair is then 
investigated, and formula (9) is indicated for the total effective 
cross section of the formation of an electron-positron pair. This 
formula shows that in the collision of two 7-quanta with right- 
hand or left-hand polarization, an electron and a positron with 
right-hand or left-hand polarization are formed. For the 
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ultrarelativistic case, the equation (13): is indicated for the 
effective cross section; this equation shows that in the oolli- 
sion of two 7-qanta of high energy, the electron and the positron 
always show only right-hand or left-hand polarization, Finally, 
formula (14) 18 ind.sated for the cross seotion of non-polarized 
Wi aar ek The authors thank A. A, Sokolov for hig continuous 

Melp in the work, There are 9 references, 3 of which are Soviet, 
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Sadykhov, F. S., Kerimov, B. K. 
Re ts, 


On Pair Formation in a Collision Between Two Longitudinally 
Polarized y-Quanta (Ob obrazovanii pary pri stolknovenii dvukh 
prodol'no polyarizovannykh y-kvantov) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 36, 
Nr 4, pp 1324-1326 (USSR) 


The present “Letter to the Editor" describes the results obtained 
by calculating eleotron-positron pair formation in collisions of 
longitudinally polarized y-quanta in consideration of the longi- 
tudinal pola-ization of the produced pair. Such an investigation 
is of interest, because it is today already possible to obtain 

y-beams of sufficiently high energy (f, = 0.5 - 1 Bev) by brema- 


strahlung of longitudinally polarized electrons of high energies 
or by the B-decay of nuclei. The authors investigated the process 
y+ y' —~e_ +e, by means of the equation (1) by which it is 


described Dy, = { 0(x)D"'0(x") + u(x)" '(x)} Yo} Yo denotes the 
wave function of the initial-, fo that of the final state, 
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D = Dirac operator, U(<) and U(x«') are the operators of elec- 

tron-y-interaotion; the y-quanta have the momenta fic and tiy'. On 
the basis of formula (3) derived by Sokolov and Ivanenko (Ref 5) 
for the total e,e -pair production cross section, conditions are 


discussed in detail in consideration of particle spin (which is 


explicitly written down). = 2, (x) and ay ay. (2) are the 


polarization vectors of the y-quanta. From formula (3) it follows | 
that: 1) At a collision of two right-longitudinal (1 = 1' = 1; 
y-spin is in the direction of motion) and two right-longitudinal 
(1 = 1' = -1; y-spin is opposed to the direction of motion) 
polarized y-quanta both an electron and a positron with right 

(8 = 5, = 1) as wall as with left (s_ = 8. -1) longitudinal 


polarization can be produced with different probability. 2) Ata 
collision of right t = 1) and left (1' = -1) longitudinally 
polarized y-quanta (also 1 = -1, 1' = 1) the formation is pos- 
sible: a) of e + e, with right (s_ = 8, = 1) as well as with 


left (8 = 8, -1) longitudinal polarizations with the same 
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probability and bd) an electron with right (s_ = 1) and a 


positron with left (8, = -1) longitudinal polarization and vice 


versa (9 = -1, 8 = 1) with the same probability. Finally, (3) 


is writtesx down for the ultrarelativistic case and for the case 
of unpolarized y-quanta. The authors finally thank Professor 
A. A. Sokolov for his interest and valuable remarks. There are 
6 references, 2 of which are Soviet. 
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Kerimov, B. Ke, Mukhtarov, A. Ie, gov /56-37-2-47/56 
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polarization Effects in the Decay xe>e +0" +7 


Zhurnal eksperinental'noy i teoretioheskoy fiziki, 1959, 
Vol 37, Nr 2(8), pp 575-576 (USSR) 


Recently (Refs 1,2) cases of a charge exchange scattering of 


negative pions on hydrogen (x” + por +n) with a sub- 
sequent decay of the neutral pion according to the Dalitts 
scheme into an electron-positron pair and into 4 y-quantun 
were recorded. In the present paper the resulta of a calcu- 
lation of the decay of the neutral pion according to the 
above scheme taking into account the spin states (of the 
longitudinal polarizatiom) of the electron-positron pair 
produced and of the y-quantum are presented. The Hamiltonian 
of the direct interaction for the process mentioned above takes 


-1 + —>+ 1 
the form H,., * 64 04 45-94? (2 3") b+ + (45 cap +a}. 
In this equation ae ’ ot. ’ ve and #*t denote the wave funct- 


ions of the x° meson, the electron, positron, and of the 
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Polarization Effects in the Decay x°-»e” + e* + 7 S0V/56-37-2-47/56 
y-quantum. D represents the Dirac operator, @ = @ the Dirac 
matrices, 0, = 85 holding, if the n° meson is pseudoscalar, 
and 0; = Qa» if it is a scalar particle. In the sequel an 
expression for the probability of the decay in question 


n’-> e~ + e* + y is derived 
2 Kt 240 (ae_) 
a¥(a_ 8, rl, Jo) 4(2n)? a a Tk, i +k, nkE_K, 008 


; ‘) +8 8 Od +1s a) +ls a . The rather lengthy expressions 
ee a Se 

occurring in this equation for G,, 6, d,, and d, are writ- 

ten down explicitly. The formula for dw(s_,3,,1,@) gives the 


angular dependence and the energy dependence of the degree of 
longitudinal polarization and of the correlations between the 
polarizations (the terms ~e_8.,ls_,18_ ) in the decay 


n°-> e” + e* + y. This may be of use in the collection of 
Card 2/3 data on the properties of the neutral pion. According to the 
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formulas derived herein the decay probability in x-> e+e74 Y 
for the extreme relativistic decay electrons and positrons 
(if ks ki) ky and G, =o Q; “Oy, is true) differ from 


zero only if the electrons and the positrons of the pairs 
exhibit either a left or right polarization. The authors 
express i.their gratitude to A. A. Sokolov for the constant 
interest shown in this work. There are 5 references, 2 of 
which are Soviet. 
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KERIMOV, B.Ks; MUKHTAROV, A-le3 GADZHIYEV, S.A. 
mnie 


on of an electron-positron pair in the decay 


Longitudinal polarizati A PET 30. 160: 


e3 4 e 
of a neutral 7-meson. Iav.vys.ucheb.Zav.;2%2 (MIRA 13:8) 


ick. 
1. Moskovskly gosuniversitet 4m. M.V.Lomonosova 4 Azerbaydzhansmay 
: iversité> im. S.M.Kirova. 
: (Mesons~-Decay ) 
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$/056 60/038/006/028/045/X% 
B006/B070 
24-.6520 
AUTHORS : Kerimov, B. K., Arutyunyan, Vv. Me 
ce 
TITLE: Polarization of Electrons¥ in Elastic Scattering Taking Into 
Recount the Finite Dimensions cf the Nucleus 


PERIODICAL: Zhurnal eksperimental tnoy i teoretisheskoy fiziki, 1960, 
Vol. 38, No. 6. pp. 1798-1802 


TEXT: The object of the present work wag to calculate the scattering phase x 
shifts and the polarization of elastically scatterad electrens when 

allowance is made for the finite size of the scattering center. It is 

known that when a partially polarized electron beam is scattered by nuclei, 

the angular distribution has an As Mott has shown, 

such an effect can appear on d 

center. This effect has been observed experimentally many 

for low energies where the electron wavelength is large compared te the 
dimensions of the nucleus which may then be considered as a point 

scatterer. It may be expected that for large electron energies. the 


Card 1/4 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1" 


Fite cach t Skate Babee as Sate 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1 


85686 


Polarization of Electrons in Elastic 3/056 /60/038/606/028/049/XX 
Scattering Taking Into Account the Finite B006/B070 
Dimensions of the Nucleus 


structural peculiarities of a nucleus of finite size would affect the 
azimuthal asymmetry considerably. An expression fer the azimuthal 
asymmetry on double scattering is derived in thia paper, and corrections 
are given to the usual Mott formula for the sesond and fourth nuclear 
charge density moments. The azimuthal asymmetry. #9, on double scattering 
through the angles 0,, 0, is characterized by 4(0, 0.) = 24(0,) A(@,)s 


A(0) = i(fg™ - fg)/(£t* + ge*), where f and g are the Dirac scattering 
amplitudes. In first approximation A(O) © 0; in second approximation 
formula (10) is obtained. As is seen from this formula. the nuclear 
dinensions affect the polarization properties of the electron beam for 
large energies. For energies cf 50 - 100 Mev. (10) may be simplified to 


: 2 
T | 2,2 2 ( . 290 #cas ee 
. = -~ = ¢ » ’ — . 
(14): A(e) A (9) [1 + 3K Crop \sin’ > + Tp 3in(0/2 ) As an 


example, an estimate of the effecta due to the finite dimensions of the 
12 ‘ 
C nucleus is given. The mements of second and fourth order are found to 
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' Polarization of Electrons in Elastic 
scattering faking Into Account the Finite 
Dimensions of the Nucleus. 

t ; ¢ 
pe Sxb> « 5.790+107* cm? and drt « 5.061110" 'en. The diagram shows 
: A/& as a function of the scattering ongle for the following electron 
energies: 1 - 100, 2 ~ 200, 3 - 300, and 4 - 400 moe. A. Ae Sokolov 
is thanked for discussions. R- M. Muradyan is mentioned. There are As 
figure and 41 references: 5 Soviet, 2 US, 2 British, 1 Dutch, and 7 _ 
"Japanese. A’ 
+] i 
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Pilar leabion 4 of Electron | 
8 in Elasti 

Scattering Taking Into Account the Finite $/096/60/038/006/028/045/x 

Dimensions of the Nucleus cs 


i 
A (6) = AY (0) ft. + 2sinso 8 (as cry. +2 2 ps cr tsint $ 
rt) att y) +4 a im Soa C8) + Fe Crtyt sina a 
' —te Crt Fee cpt $A Cry sint 2), (10) 


. 


: 

j 

i 
og 

y 


A%(8) = 22, 2673 (1 — o/c8)"* sind (9/2 
"= i Tee In¥(6/2) “cos oy In sin-3 z (11) 


1 


Als ¢ 
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AUTHOR: Kerimov, B. Ke 


TITLE: Energy Distribution of Bremsstrahlung of a Longitudinally 
Polarized Electron 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135. No. 5, 
pp. 1177-11713 


TEXT: In a comprehensive introduction, the author discusses previous 
papers (Refs. 1-12) in which the polarization properties of particles in 
bremsstrahlung are experimentally or theoretically studied. The author 
derives an expression for the energy distribution of bremsstrahlung of a 
' longitudinally polarized electron which, besides the known Bethe-Heitler 
cross section, contains a correction. This correction is due to the fact 
that the atatez of polarization of the initial electron and of the 
emitted photo. have been taken into account. The author proceeds from the 
formula (Ref. 1) for the angular distribution of bremsstrahlung of a 
longitudinally polarized relativistic electron in Born's approximation. 
By integration over the solid angle of the departing photon, he obtains the 
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Energy Distribution of Beemsstratlung of 3/020 60/135/005/020/043 
a Longitudinally Polarized Electron B019/B067 *, 


integral cross section for bremsstrahlung with fixed longitudinal 
polarization. Therefrom, he obtains & generalization of the known formula 
of Bethe-Heitler for the bremsstrahlung of @ relativistic electron, and 
for the dependence of the degree of circular polarization of bremsstrahlung 
on the energy of the longitudinally polarized electron: 
tn (BEE! ) €,(4 - &/) 
P (EsE') = § t._5-—— = 8 2724 (6) 
3(E° +E!" )-2EE! E(4-4¢,/E+3 ty /E ) 
Herc, E and E' denote the kinetic energies of the ultrarelativistic 
electrons corresponding to the initial and final states. The author thanks 
Professor A. A. Sokolov for discussing the paper. There are 14 references! 
5 Soviet and 9 US. 
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M. V. Lomonosov, Physics Faculty); 150 copies; price not given; 
bibliography on pp 48-50 (66 entries); (KL, 10-61 sup, 205) 
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AUTHOR; Kerimov, B. Ke 


TITLE: Longitudinal polarization of particles in weak four-fermion 
interaction 


PERIODICAL; Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 
Ve 25, Noe 1, 1961, 157-162 


TEXT: Following several previous articles (Refs. 1-4), the author has 
calculated the angular distribution and the longitudinal polarization 

of partioles during the decay of a flying, completely polarized, free 
fermion b into three fermions according to the mode b®a+c+d and, 
correspondingly, for the reaction b + d >A + c. The wave functions in the 
present mode read $5 (4 = @, b, 0, and d) and enter into the four-fermion 


interaction (V»A): Hy 4 = or, ©4(4205%,) (505%) 5 = a, (4841); 
=v» 


0, =(8,49,)- They are determined by simultaneous solution of the Dirac x 
equation for the free energy and of the equation CAT - Py 84) 44" 0, 
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where By - ky, is the momentum operator of the particle; a = 945 and 


9, ore the Dirac matrices; a = + 1 is the eigenvalue of the projecting ( 
operator 3,3, /P4- This eigenvalue characterizes the chirality of the 
fermion, and is an integral of motion. If 8, = 1, the chirality of the 

fermion is positive, and if a, =- 1, it is negative. The matrix elements 

of the decay process b? a+c +d read 

vi (Ry .8 43 ET ryiy (By, 84 4£4)b3 (5. By 1€5)7, yb (Ry 8 i! &,)= Fy y0 y'y ° 

Bulky expressions for 9, iy and Tony are explicitly given. The differential 
WCC of the aehay nebeeas reads 


oer uy, |” 5(K, - K, - K, - Ka)s where k, = Kote +E, and 
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2 tht + ++ + 
| = = . ; Cj, (0504, B,b,0504)(B505 1PQDQ0;?,)* The definite expree- 
9 bal 


sion for Me 7 is given next. The formulas derived may be used to study, 


above all, the angular distribution and longitudinal polarizations of par- 
tioles produced by a decaying polarized neutron and muon during their flight 
If the decaying polarized fermion is at reat, expressions are obtained 

for the angular distributions of the decay of a polarized neutron and muon 
at rest. The longitudinal polarization of the fermions produced is taken 
into account for this special cage. Firat, the special case of beta decay 
of a polarised neutron at rest (f +0) is studied with regard to the 
proton recoil (k, = 0). A fairly" large explicit expression is then given 


for the square of the matrix element. Next,an expression for the angular 
distribution of eleotrons during the decay of a polarized neutron at rest 

is given, which takes account of the longitudinal polarization of eleotron, 
antineutrino, and recoil proton. The formulas derived here may be used K 
to determine the effect of recoil upon the angular distribution and the 
degree of longitudinal polarisation P(@) of particlee emitted at an angle 

@ in the direction of the neutron apin. If the proton recoils (m5 >a) 
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Longitudinal polarization of particles .-. g/048/61 /025/001/029/031 
BO29 /B063 


are neglected, the V-A type of coupling is in good agreement with the 
results of measurement of the decay of a polarized neutron. Finally, the 
decay of a muon is discueased. Here again, an expression is given for the 
square of the decay matrix element. According to the latest measurements 
(Ref. 9), the negative muons appearing during the decay of negative pions 
are polarized in their direotion of motion. For a palegy zed pl, Bgson one 
oe  Agine ss ko (3 ko )+k, (Sk) 

obtains |M |° = 4 § C19) FS ) (148, (k2kK°, ,)) J 1F 

my 4 a a k -k -k 

f Op ) yt 
A. Ae Sokolov is thanked for a discussion. This is the reproduction of a 
lecture read at the Tenth All-Union Conference on Nuclear Spectroscopy, 
Moscow, January 19-27, 1960. There are 14 references: 7 Soviet-bloc and 
7 non-Soviet-bloo. 
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AUTHORS: Kerimov, B. K-, Nadgzhafov. J. Ma | 


DITLE: Electron-positron orrelation in ‘pair production, ‘by ae 
Sanne quantum / 7 ey 


polarized 


PERIODICAL; Izvestiya Akademii nauk SSSR. Seriya. fizicheskaya, 
Ve 255 no. 1) 1961, 163~165 


TEXT: The present paper deals with 1) the determination of the cbdnenneay 

cross sectiors far electron-positron pairs by photons, which are icy eee 

over all angles, and 2) with electron bremsstrahlung in the nuclear 1 oF 

in the case of fixed longitudinal polarization of all particles invo sha 

in the process. Taking account of the longitudinal polarization of aoe ron, 
positron, and incident gamma quantum, the pair production a eee ay) We 
integrated over the directions of emission of the eleotron (aS2_=sine_de dy). 


and positron (dS2_ = sind ded ¥,) , in Born approximation, take the forn 
es peices gn Nee Oi, wee aalteh erm eehs emee coe ‘ 2 as f 

i dé (Ly, £.) = (40, { dois. (0,,°0.) d= 5 een.r. (Ent+ 

. psp-dBs yp ath. B= E,, EN 
“Card. 1/ 5 hat SPabos. (5.0.95 (Ey E_)—13,9% (Bus £.)- ts.qa a )) 
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‘ ae a, 2, 

' The eigenvalues as +i, 8_ = 41 of the projecting operator —— 


+) 
. fa 
characterize the longitudinal polarization of the electron and positron 
spins. If 5, = 1(a_ = 1), the spin of the positron (electron) has the same 


direction as the momentum, and if 8, ~1(s_ = -1), it has the opposite 
. direction. 1 = +1 is the circular polarization of the incoming gamma quan- 


tum (1 = 1) indicates right+hand oiroular, and 1 = «1 left-hand circular). 
Eis P, denote the total energies and momenta of the positron and electron, 


respectively; and éy * EL + B_ is the energy of the incoming gamna quantum. 
‘The very complicated Pinacisn ay (E, » E_) is not explioitly given. The above 


expression is a generalization of the well-known cross seotion of 
Bethe-Heitler, which, takes the spin correlations ey) wee ee into account 


At extremely relativistic energies (if Ey Ey E _> 2,0 2) the above 
. formula becomes’ very simple, and the following selection is valid for 
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follow for the relative probabilities of pair production in states with the 
spin correlations 8,3 ° 41 and 9.5.6 oi, If the energy of the incoming 


gamma quantum io symmetrically distributed among electron and positron, 
then 5, = E_ = z éy and dW, « dW, will hold. Using the substitution 


1+ +1, the integral cross 


E> -E, Bw E', & -AKys a, 8 s > sty 
tudinal- 


& 
+ 
polarized bremsstrahlung (1 = +1) of a longi 


section for oiroularly 
ly polarized (8 = +1), ultrarelativistio electron is given by 


* oo Ft ee ee = 


on te. os Lt cite 5 cts lage etapa gener rey ts Ca. ie = 
woo % (d3) : st > dWy= (23), ,. =. Foe 
dW ee ee eG 0B ay ne 2 Waa 2 (Et +82 * 
RO art a = Sah 368 + 2B BS" Oe than a “ 


ares Te A eee ee le 


4 the longitadinal polarization of the latter in the final state (stati) - 
is taken into account. Here, E = cp and E' = cp! denote the kinetic energy 
of the electron before and after emission of bremsstrahlung, and Ey is the 
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‘ - aire: , fe ae 
Longitudinaldy polarized et-e” pa eae ge Oca, wi 
dE, 26,8. we 8 a LE BE. < oa wr is 
: ‘doin Ey #~ 95 (eae ae +E. +3 aad iF ‘ 4 1 r @) 3 
< a 
ps ‘na. a, SBP tle E,— 42 


nthe ee Pra, r, 


mc 
fe] 


section of longitudinally polarized pai 
as aceasta of the gape quantum, re 


(enh). u(t FB) 


. The integral Peers cross 


rs, which is averdged over the two 
ads as follows: 


| 
al; “AV e+ FEL im . 
Be Cs Be = ort oe (ina He + +3 De at (3)> . 
, m™.. eo 
a ey ee SE zy. coe. me 
Bee eee ee “wee ‘Ny 
wherefrom the relations: dow (E, B= 9 pe Te, : (nz — T)% = 
[re B+ EY. 
ie Le a eet 
a+b": ' ae acta 4 
GEES 4) 0th : 
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energy of the emitted gamma quantum, A, A, Sokolov is thanked for interest 
and a disoussion. This is the reproduction of a lecture read at the Tenth 
All-Union Conference on Nuclear Speotroscopy, Moscow, January 19-27, 1960, 
There are 7 references: 3 Soviet-bloc and 4 non-Soviet-bloc. 


ASSOCIATION: Fisicheskiy fakul'tet Moskovskogo gos. universiteta im. 
M. V. Lomonosova 
(Division of Physics, Moscow State University imeni 
Me Ve Lomonosov) - 
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AUTHORS: . Kerimov, B,—K,—and Sadykhov, F. S. 


TITLE: Electron-positron polarization correlation in pair production 
with regard to the finite nuclear dimensions 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 
Ve 25 NOe 1, 1961, 166-168 


TEXT: The dependence of the cross section for longitudinally polarised 
eleotron-positron pairs on the angle of emission of the positron has been 
studied in consideration of the finite nuclear dimensions. The cross-section 
formula derived here may be used to study the effect of finite nuclear di- 
mensions on the angular correlation and the longitudinal electron-positron 
spin correlation in pair production. The form factor F(q) of the density 
distribution of the muolear charge g(r) at moderate energies is given as 


roe) 
F(q) = 9 (r) sintaz) Anr’dr M1. 7 a’ Cr”), where (r’> ie the mean / 
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square radius of the nuolear charge distribution, and 
hq « ix - be - he is the momentum transferred to the nucleus in pair 


production. For the produntion cross section of longitudinally polarized 
pairs, which is averaged over the polarizations of the inoident gamma 
uantum and integrated over the angle of emission of the eleotron 

tae. = sin @ d ody), the following expression is obtained in Born 


approximation when taking finite nuclear dimensions into account: 
2N 2,_T T 
ag, g (9) <r 7 AD, = aD, | F()| acy a (0, @_)dQ = do, 5 (0, ase, 


- {> F,(0,) + 8, 8_ <:* #(0,} 462, (2). Next, bulky explicit 


expressions are presented for the functions FA (6,) and P,(@),. The 
presence of a spin-correlation term, ~ 88 in (2), 48 taken as an 


indication that even a polarized gamma quantum of high energy is capable 
of forming a pair with a longitudinally polarized electron and a positron, 
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The resulting electron and positron may have longitudinal polarization 
of equal (s, = 8_, 8,8 = 1) and opposite (8, =-8.) 6.8 = - 1) direction, 


In the general case, Eq.(2) can be used to atudy the effect of <r?) of 

the nucleus on the angular distribution of longitudinally polarized 
eleotron-positron pairs which are formed by unpolarized gamma quanta 

of high energy, Eq. (2) is thue a generalization of the well-known formula 
of Bethe-Heitler for pair production, which takes acoount of the longitu- 
dinal spin correlation (aa = + 1) between electrons and positron of 

the formed pair and the finIte dimensions of the nucleus. Summation of 

Eq. (2) over the longitudinal polarizations of the electron and positron 
of the forming pair leads to the relation 


do(o,, dx? age = 05 7 (0, )a, - 4m, ér*) F,(0,)452,, where - 


do, ou, (9,2 da the Bethe-Heitler produation cross seotion of an unpolarised 


pair at a point nucleus. The second tern, ~ G*5 » 146 then the correotion 
to the production cross section of an unpolarized eleotron-positron pair 
which is due to the consideration of the finite dimensions of the nucleus, 
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A. A. Sokolov is thanked for interest ard assistance, This is the 
reproduction of .a leoture read at the Tenth All-Union Conference on 
, Nuclear Spectroscopy, Moscow, January 19-27, 1960. There are 9 references: 
4 Soviet-bloo and 5 non-Soviet=bloc, ; 
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j AUTHORS: * Kerimoy, By K., Nadzhafov, I. Me . 


/MITLE: |...» Polarization in @lectron-poaitron pair production by gamma 
iS PERIODICAL; ° Veatnik Moskovakogo universiteta. Seriya 3, ficika, . 
oe ”"-” aptronomiya, no. 2, 1961, 41-53 aoe 


| (EXT; The present paper was read at the tenth annual conference on nuclear - 
‘+ gpectroscopy, Moscow, January 1960. The authors caloulated, in Born. 
+ approximation, the angular‘and energy distribution of longitudinally polari- 
:. .' ged electron-positron pairs produced by circularly polarized gamma quanta ae 
.. 4 4n thé nuclear Coulomb field. This article is based on an earlier paper on! 
7; bremestrahlung (Ref. 1; Kerimov, 5B. K., Nadzhafov, I. M. Izv, AN SSSR, ser. . 
’ fiz., 686, 1958; NDVSh No. 1, 95, 1958). In the calculation of the 
: polarization, the authors adopted a method suggested by A. A. Sokolov i 
(Ref. 12: Vvedeniye v kvantovuyu elektrodinamiku (Introduction into quantum - 
electrodynamios). M., 1956, section 21). For the differential production | 
+ eross section of et - e” pairs, integrated over the solid angle of departure. 
: Card 1/11. 
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of the electrons df, +. sin 0. = sin © 40 a. and‘ taking into consideration 


the direction of the particle. sping and of the inoident gamma seeene the 
following expression is obtained 


dou, (04) dQ, = d2, f a 1 (04, 0-)d2_ = 


mn zits K,K_k,b_dK dG, 
(+) ate fim da. = 


"= Bary (Ds (4) +8;5-, (04) 15} P4(04) — 15-5 (05) J 2s, > (2) : 


_ % 


—> . 
h 
- ¢0804 = —*—, 1p = 28 ( a ee 
ae hye s \ch 4h? 


eee, where B. a ane = oh x + ko ’ B, aR, denotes total energy and 


nous EuM of Maalteon and gient nudes seapactively, - 
Ee = Chu = JB, + 5. ’. Py = fin energy and momentum of the incident gamma. be 


quanta, Ag - ti ‘gomentum transferred to. the nucleus, ky a - the 
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“electron masg, at reat, 8, = 41, s = +1 - the eigenvalues of the vector 


| projection = that characterizes the longitudinal electron and positron 


+ 2 Boe, 


_syin, 1 = +1 determines the circular polarization of the incide::: gamma 


quanta. Mis the matrix element of the polarized~pair produciion. In the 


cross section of Eq. (2), which depends on the angle Qo. only, the spin cor- 
relation terms ~a Bos lay and ls_ are a correction to the known Bethe~ 


8 .Heitler cross section, due to polarization. Integration of Eq. (2) over the 


solid angle of positron departure, df , yields the foll.wing expression for. 


'. the integral cross section of pair production: 


A315, 8. (Ex, B-) = [dows (0,)d2, = | i 
f—-] anty,(——) {Q + net = {s,Q— Is.Qs]. (8) | 
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This formula represents the cross section in terms of the particle energy 
only. In the case of relativistic energies, Bis E_> nc, the complicated 
functions Qy (4 = 0, 1, 2, 3) become simpler, converting Eq. (6) into 

oe et = ! 2B, E_ 
days, (E,, E.) = @dE, Pe (in = = 
> 


tyme? 


1) (r++ Le, )— 


— 548. (EBs)! + bsy00 (Es uf +E) eps (E.— = E,\\ , (10) 
2 


; - 2.2 ; 

’ where a Z rot T> * 2 5. . [Abstracter's note: The functions 
moo 

(9) and Q, for i = 0, 1, 2, 3, given in an appendix, are too voluminous 


to be cited in full in this abstract}. The spin correlation between elec- 
tron and positron is more likely to be 8,3_ = -1 than §$,8_ «1. The degree . 


of longitudinal polarization, according to the two ites of spin correlatian, : 
is given by the formulas , 


Card. 4/11 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1 


ca 3/188/61/000/002/007/010 
;; Polarization in ,.. B108/B209 


7 (Mad oe ap sGdsliced eat}. (12) 
P= : 12 ; 
5 {Udy et HIGh os ot} a 


a (91, st re th, ee } (13) (1 3) * 
(lash, at + (49), -~s_--1 } 
For any general oase, theac expressions are transformed into 


, (0,) + © (0,) 
%, (0,) = , (0,) : 


PaalBe) = —1 ee (15) 


Pra (04) =—! (14) 


£Q ; . MA 
; the upper signe holding for Py and the lower ones for Poe Figs. 71 and 2¥. bei 


+ ghow the resultsof a numerical computation. The relative probability of 
: pair production in states with spin correlation 8,3_ 9 +1 may be determined — 
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from the following formulas: . va 
(dhs. «!} ‘ 
Me (dl, son tht ce) 


(42), 5 =~ : 
ela =1—N, (04). (17) 


Nz (9+) = 
1 (04) § RP ee a Gio ata 


or, simpler, from 


Pay “3 
iieetes te sotihee : . 


; Oy (8.) + % 0. 
Walt (18) 
MalEs jo Qe eae . (19) 


For ultrarelativistic energies, the forma- 


This is Tee in Fig. ie 
For the diff erential 


tion of (8,9. = -1) paire is the more probable one. 


havent. 
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Be and integral bremastrahlung ross sections, the authors obtain the following - 


expregsions: 
2p et \) KK Rxds CIM? oy 


dof, (6) dQ = d2 fdshe (0, #) do" = = (F 2 


c= Deny (Of (8) + s5'OF (9) + 1s VF) + Is (0) do (2!) 


«dof. (E, B’) = Antnr (AY (05 ps0 QF + bsQr +19 Qi : 


a od 
ae (- 4kn (22) 


Here, 9 denotes the angle at which the gamma quanta of the bramsstrahlung 
- | are emitted, afl! - the electron seattering angles Ey P» E!, pt - the elec- 
. tron total energy and momentum before and after the bremsstrahlung. After 
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summation over the final spin otate of the electron (s' = +1), the expression | 


dof (0) d2 == Arne (‘DJ (0) |- ts DF (8)} Aa. © (23) 


4s obtained for the angular distribution of circularly polarized ‘brems- 
_ gtrahlung caused by longitudinally polarized relativistic electrons. For 
ultrarelativistic energies (E, E'ymc*), the integral bremsstrahluny cross 


section reads as follows: 


dee By ABE (ain BEE —1) (EE 


E % toitige® EE’ 


4 ss! (E +E’)? +s te (3E +E’) sole ty (QE! ++ E) 


SEE’ - SEE’ : 3EE’ (24) 


where BE and B! denote the kinetic energies before and after emission. The 
authors thank Professor A. A» Sokolov for his interest and help in this 
work. There are 5 figures and 19 references: 9 Soviet-bloc and 10 non- 
Soviet-bloc. The latest two references to English-language publications 
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oo read as follows: Page L. A+ Rev. Mod. Phys.» 31s 759+ 1954; 
1 ci 783. 7 : 
ASSOCIATION: Kafedra statisticheskoy fiziki i mekhaniki (Depart. 


_* SUBMITTED: October 7,.1960 fais 


> Legend to Fig. 1: Dependence of the 100 
. degree of longitudinal polarization 
“P,(8,) of the pairs with 8, = 6 on. 


8, = 10°, 30%, 60°. og 
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Wu C. §. idem, 


vent of 
Statistical Physics and Mechanics) 


positron energy at 1 = 1,€% = 4n,¢ A 


as 06 a7 a6 to 


ay at 
lo, | 
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AUTHORS: -Kerimov, Bs Ke» Sadykhov, F. S. 


Bremsstrahlung of a longitudinal-polarized electron, 
taking account of finite nuclaar dimensions 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 
ve 40, no. 2, 1961, 553-560 


TEy?: The correlation between electron polarization and that of a 
bremsstrahlung emitted in the nuclear field has been repeatedly studied 
in the pest for the case of a point nucleus. The effect of the finite 
nuclear size has been taken into account in only one study of electron 
polarization with double scattering (B. X. Kerimov, V. i. Arutyunyan, 
ZhETF, 36, 1798, 196). Olsen and Maximon (Phys. Rev. 110, 589, 1958; 
114, 887, 1959) have shown that for a polarized high-energy electron 
the circular polarization of bremsstrahlung quanta is practically not 
dependent upon the screening of the nuclear field and the Coulomb 
corrections. A calculation is made of the angular dependence of the 
outer circular-polarized bremsstrahlung of a relativistic longitudinal- 
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‘polarized high-energy electron, taking account of the finite size of the 
nucleus and the polarization states of primary electrons and of the emitt 
gamma ouantum in Born's approximation. Formulas are obtained which 
indicate the ratio of the bremsstrahlung crosa section in a finite-size 
nucleus to that obtained for a point nucleus as a function of the 
scuttering angle of the gamma quantum and of the mean square nuclear 
radius for a given energy of the longitudinal-polarized electron. It 
sheuld be possible to establish the form factor and the mean square 
vmadius of the  -slear charge distribution from an experimental 
determination of the bremsstrahlung cross section at high energies and 
large angles. The effect of the finite nuclear size is taken account 

of by the form factor of the charge distribution _ 


F (9) =| 9 () SBE net dre lear). (1) 
, 9 


ceme (1)s 


where u(x) denotes the density, {r?) the mean square radius of the nuclear 
charge distribution, #q the transferred momentum, q = k - k - %, % the 
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we ee one 


? 


‘photon wave vector; 5) «tk is the electron momentum. The circular 
polarization of the bremsstrahlung is characterized oy the polarization 
vector of the photon field: 


iy al ’ 6 
ass vs >; (B + él (x°5]). 


" fei 


Be [eV I= (ey 


= 

where <° « %/r is a unit, veotor in the direction of departure of the 
bremsstrahlung photon, j is 4 unit vector in any direction. Using the 
formulas from Ref. 1 (Kerimov, I. H. Nedzhafov, Izv. AN SSSR, ser. fiz. 
22, 886, 1958), the following are obtained in Born's approxination for 
the differential bremsstrahlung cross sections: , 
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dene aa" =F EEE doar (9) + 


ee a [ss’f, (9, 0°) + lsfa(0, 0°) + 1s'f (0, 0’)I} a2 aa’, (2) 
SAech 
fu (0. 9°) = pier {12 (hE + KK’) 4K" — gt) — 488 (GK? + Ka See 

+ (2 (ko + KK") (4K* — gt) — 4h (3K? + K)) SO 
— 212 (Rb KK’) (AKK’ 4-298 — GF) — 405 (K 4 K1)t) SS sin 0 cos 9) 
| “Geb? TE pant K’ Aisin Ob Resin o” 

s+ Ankh (K + K’ 1 i aur) ke! sin Osin 0° cos (p’ ~q) + 
+ 4h AEE (8 sint 0 — ft sint 0") — ard (A KY 
— wef (K’ +e lA KR Ree) 
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a, At sin? 9 
fa (0, 0") = E [TAK (Fe cos 0 ah! cos 0") —@K Puki] Se + 


4 aa 7 on 
wis [4K (hk cos 0 +h’ cos 0’) eK — xhol 


kk’ sin § sin 9’ let = as 
— 2K (hk cos 0 +k’ cos 0’ Soar 
” 1 ~~ h'? sin?’ 
. kt sin? OQ — A’? sind we fe stn = 
4-% uk — he) Syn 1 aoe 7 aS 


— hj (4 En heh’ sin 0 sin 9’ cos (" —9}, 
js (0, 0°) = ae (k' cos 0 +h cos 0) — 8K’ —ahy 2 A 
4 sint (’ 

' {aK’ (R' cos 0’ +k cos 0) +k’ nk] SES 


Aesin? QQ * 
—a-t 
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| ee ae nee ere 


dd, n(,C!) ds the known cross section of the unpolarized bremsstrahlung 


(Heitler), 1s and 1s' determine the longitudinal spin correlation between 
quantum and electron, ss' that of the longitudinal electron spin prior 

to and after emission. Summing (2) over the final spin state of the 

electron one obtains venctbeemee 


a aya fo ye 
do,(0, 0") d@ dQ! == F (gh By dour (0, 9) +4s agra (0. 9 )} ac an a) 


and after integration with respect to d‘¢' one has i 


dos (0, 12>) d2 = dol, (9) dQ — Qnar {C7>1D2 (0) + fs D4 ()1— 
| — C29* [, (0) Ls Bs (9))} dQ (6) 
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where E = cp denotes the kinetic energy of the superrelativistic 
electron, ty the quantum energy. The cross section ratios 

I, = drs (9, gry)idan (9). 

[, =do (0, <))idas-r (8) (45) 
may be represented, ao shown in Fig. 1, bY xe “ 19.594.1077° cm 
(ag'8); (B= 50 Mev, E, = 25 Mev, 8 = 1, 1 = 1). Fig. 2 shows the 
angular dependence of the polarization degree, P(“) for an extended 


nucleus (1) and a point nucleus (2) likewise for ag and otherwise 
equal conditions as per Fig. 1. Professor A. A. Sokolov is thanked for 
interest displayed. There are 2 figures and 16 references: 6 Soviet- 
bloc and 10 non-Sovie+-bloc. 
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B125/B102 
AUTHORS: * Kerimovs Ba Ker Popov Yu. A., Loskutov, Yu. M., Galkina, 
e P. 
TITLE: Polarization properties of pt-meson decay electrons 


PERIODICAL: Moscow. Universitet. Vestnik. Seriya III. Fizika, 
astronomiya, no. 2, 1962, 29-35 


TEXT: The polarization properties of electrons from the ra —~et+vyetvi 2 
decay of a longitudinally polarized charged muon at rest were investigated 
with two variants of weak four-fermion V-A interactions. In the Lee-Yang 
version of the interaction Hamiltonian, the transverse polarization of 
electrons polarized in the plane perpendicular to that of decay is 

sensitive to a possible non-conservation of time parity; in the : 
Feynman-Gell-Mann version, however, there is no polarization. If the state 


of polarization of decay electrons is described by ¥o* mn Bs, %s,' the 


\ probability of electron production is given by 
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+ 1 (8.8%, — 8-18}) >, , 
W,, = -(1— 7) (1 5,8.) ((G? — 382 & 25,9h,) (3 — 5,008 8) + 
Pa 2 
+ Bhy (ke F5A)}» (ems 15)), 7 s 
H ’ 
Wy = + (19) (g — 2) sind, 
WV, = 0. 


in the Feynman-Gell-Mann version, and with 
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Wa, = (1 + 5,B,%) [(g* — 342) (3 — 5, cos 0) + 842] + 


+ 2(1 +5, cost) gk, (By + 5,9) +1 2 (H—9)(3—s,c0s9}, (40), 
€ 


W, = + 2sin | ee (92 — ke) — my (2B,keg + 4 + 9]. 

W, = 2sin (xr, ae) (Ao, Fade 

in the Lee-Yang version. 
§ = Gi Ga + GjGy, Ait esas 


Lo 
._o 


=~ (GjGv —G; Gr) a= (Gj Ga — G5 Gr), (11). 
7 2 
d= hip Ky y= Ae Ae, cost = (ll), A = 


The square of the modulus of the constant &, yields the probability of the 
q 85 y 


> bad @) 
electron being in the Yeo state (8, = +1). Bu 2 ok, is the spin vector 
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of a muon at rest. The transverse polarizations P and Py of electrons 


polarized in the decay plane (y=0) and perpendicularly thereto (y =7/2), ! 
respectively, are given by Ps 2” W, of Wye 1° ¥,* W,+H_, is the J 
; : . ty 


total electron-decay probability, and P, = (8,-9_4)/4, is the oa 


longitudinal electron polarization. The relation VP24P5+Ps = iis 


valid for a completely polarized electron beam. If the beam is partly 
formed by unpolarized electrons, the fraction Po of the unpolarized state 
is given by Pe = 1- VPesPo+Ps . The polarization of the decay electrons 
is closely related to the ratio between the constants CG. and Gye As a 
phase shift (Gb, a oye) exists between constants with equal modulus, 

y= cost, 4, = 0, and % = sind. Ifd = 1 (G, = ~Gy) (V-A interaction), 


the Feynman-Gell-Mann and the Lee-Yang versions are equivalent. if 6 fr ’ 
the following is founds In the Lee-Yang version, part of the high-energy 
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respectively. If 6 =, tis the same in both versions. P, is very : 
sensitive to phase shifts. It is noted that the investigation of i 
transverse polarization is an appropriate means for choosing the 
interaction Hamiltonian. A. A+ Sokolov is thanked for discussions and 
advice. The English-language reforence is: Sokolov A. A. Nucl. Phys., 


9, 420, 1959. 
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TITLE: " Mote on the production of an electron-positron pair by a 7-quantum, 
taking into account the spin effects and the finite dimensions of 
the nucleus 


PFRIODICAL; Referativnyy zhurnal, Fizika, no. 1, 1963, 16, abstract 15127 
(In vollection;: "Elektron. uskoriteli", Tomsk, Tomskiy un-t, 
1961, 400 ~ 4oh) . 


TEXT: In the Born approximation an expression is found for the differen- 
tial cross-section of the production process of longitudinally polarized oleo~ 
tron-positron pairs by circularly polarized g*quanta, taking into account the. 
finite dimensicns of the nucleus, The cross-section is presented in the form | 
do" = doy + as, wherein doy is the pair production cross-section on a point 
nucleus, taking into account the longitudinal spin states of a pair and the 
inpinging J-quantum, d6j-portion of the cross section taking into account the 
erfect of the root-mean-square radius of the nuclear electric charge distribu- 
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tlon on the angular and longitudinal spin correlations between electron, posi~ 
tron and P-quantua, y 


B. Kerimov a 


[Abstracter's note: Complete translation] 
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AUTHORS: Kerimov, B. K., Popov, Yu. Ae, Loskutov, Yu. K. 

aac ne Oe 


TIVLE: Electron polarization on y+ meson decay (If) 


PERIODICAL: . Moscow. Universitet. Vestnik. Seriya III. Fizika, 
: astronomiya, no. 1, 1963, 62-65 ; 


TEXT: In continuation of their study of the deca 

longitudinally polarized ut mesons (p= ~ 

1962) the authors calculate the decay 

polarized wt mesons and the degree of longitudinal (P,) and transverse 


(P, and ?,) polarization of the electrons produced, The calculations were 


made on the basis of the Hanilton operator for y-A interaction 

8iven by Yung and Lee (Phys, Rev. 105, 1671, 1957) and by Feynman and 
Gell-Mann (Phys. Rev. 109, 1935 1958). The proportion of the non-polarized 
electrons in the beam is calculated from : 


2 
> ed 3 
Po 1 P, + Po + P 
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The expressions obtained are equivalent for the coupling constants 

Gg (V-A interaction). In this case (Feynman-Gell-Mann) Pio 0. 

For CG, = Garr; 6 7 a, different expressions are obtained. It is shown: 
of the 

5) 


electrons and of Es gives indications of the interrelation between the 


that the measurement of the transverse polarization P, and P 
a 


coupling constants and, therefore, of the tine reversal invariance of the - 


weak interaction. 
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"Me Beta Decay of Moving Neutrons with Longitudinal Polarization." 


report submitted for All-Union Conf on Nuclear Spectroscopy, Toliisi, 14-22 
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MGU (Moscow State Univ) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1" 


oo settee APNE CLURED CES ESCA WEIR BE 


"APPROVED FOR RELEASE: Oe) ter 2000 _CIA-RDPS&6- post SRODO Tatas veces: 1 


Si ils Mec Sn ac ee la 


| KERIMOV, B. K.; ROMANOV, Yu. I. 


"Scattering of the Neutrino and Anti-neutrino on the Electron with the Calcu- 
lation of Spin Correlations." 
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AUTHORS : Keximov, B. Ke} Romanov, Yu. I. 


TITLE: Spin correlations in neutrino and antineutrino scattering 
ky electrons 


SOURCE: Zh. eksper. i teor. fiz., v. 46, no. 5, 1964, 1912-1914 


PIC TAGS: spin correlation, neutrino, antineutrino, cross section, 
polarization, fermion, particle interaction : 

- ABSTRACT: Continuing earlier investigations (Izv. AN SSSR, seriya 
fiz. v. 25, 157, 1961 and Ann. der Phys. v. 7, 46, 1958), the authors. 
calculated the cross sections for, ve and Ve scattering in the V-A - 
variant of the weak four-fermion interaction, with allowance for the 

‘polarization of the target electron and the recoil electron. The, 
total scattering cross sections of the processes 


Vte~v' +e! and ¥V + aa V+ e! 


& 
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with allowance for the longitudinal polarization of the recoil elec~ 
-tron, are calculated. It is shown that at the high limit of the 
neutrino energy the recoil electrons produced by ve scattering has 

‘the same helicity as the incident neutrino, whereas the recoil elec- 
trons from ve scattering will have an helicity which is opposite that. 
of the incident antineutrinos. When left-polarized neutrinos (or 
right-polarized antineutrinos) of high energy are scattered by elec~ 
trons, the resultant recoil electrons will be completely left-polar~ | 

.ized, while scattering of right-polarized neutrinos (left-polarized / 
antineutrinos) of high energy will result in completely right-polar- nae 
ized recoil electrons. When the target electron is polarized in the se. 

same direction as the incident neutrino beam, the scattering cross 
section of the right-polarized neutrinos vanishes, «iereas the scat~ 

‘tering cross section of the left-polarized neutrinos differs from 

-zero and assumes a maximum value. On the other hand, when an anti- 
neutrino of high energy is scattered by an electron polarized in the 
direction of the incident antineutrino beam, the scattering cross sec~ 
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tion of the left-polarized antineutrinos vanishes, whereas the cros6 - 
section for the scattering of right-polarized antineutrinos differs 
from zero and has a maximum. If the target electron is polarized in 
a direction opposite that of the incident neutrino (antineutrino) 
' beam, the situation is reversed. The results show that a study of 
the spin correlations in neutrino (antineutrino) electron scatterings, 
‘would make it possible, on the one hand, to resolve the problem of 
‘the existence of direct neutrino~electron interaction and, on the 
other hand, to check the predictions of the theory of the four-com- 
ponent neutrino, relative to the helicities of the two neutrinos and - 
two antineutrinos. "We are grateful to Professor A. A. Sokolov and 
'D. D. Ivanenko for continuous interest in the work.” Orig. art. hass 
1 figure and 4 formulas. D4 
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Dependence of the degree of polarization on. 
the energy of the initial neutrino and antineut- 
rino: 1 - for right-hand polarized incident 
neutrinos, 2 - for left polarized ‘antineutrinos, 
3 - for left polarized neutrinos, 4 - for right 
Polarized antineutrinos. ef 
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_ABSTRACT: The scattering of an electronic neutrino by an electron 
‘or the scattering of a muonic neutrino by a muon are considered in 
‘the four-component theory with damping taken into account. The use 
_of damping theory eliminates the difficulty arising at high neutrino 
| energies (~103 BeV.in the center of mass system), when the lower ’ 
, order of perturbation theory yields diverging series. Since the 
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‘solution of the equations of damping theory for the scattering am 
‘plitudes is equiyalent to summation of a series of chain diagrams, 4 
‘this series can be summed in the region of convergence and the re- 1 
sultant scattering amplitude can be regarded as an analytic continu. . 
“+ ation of the series in the region of divergence. The summation is 
' facilitated by using Wigner d-functions (M. Jacob and G. C.! Wick, 
|Ann. Phys., v. 7, 404, 1959) making the resultant amplitude’ differ 
|from the perturbation-theory amplitude by the presence of a denomi~.. | 
‘nator such that the partial cross sections never exceed unity. In | 
; the case of antineutrino scattering by an electron, account must ~ 
i also be taken of the 8 and P waves. The polarization properties of 
1ecattering of neutrinos by polarized electrons is examined and it — 
‘is shown that thé recoil electrons will be fully polarized ina | 
‘longitudinal direction only in the ultrarelativistic case. This t 


-xeport presented by N. N. Bogolyubov. Orig. art. has: 3 figures and 
13 formulas. i: 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1" 


“APPROVED FOR RELEASE: sc ert EIA RDESS. pete cuns et paouue: 1 


a 


Fat ERD SEES 


wi 


us 


Bs 
& 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1 


TESTE Hanae We 


EEO EER SA iy SEEGER CES 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721530002-1" 


